Abstract-This paper describes a simple and inexpensive but yet reliable ultrasonic device to help the visually impaired to detect objects several meters away. There are a number of ways to design a device employing ultrasonic principles. In our approach the detection produces a change of duty cycle in the received signals, and then it is converted into a variable frequency, and eventually the user is alerted by the sound from a buzzer. The transmitter sends a continuous 40 kHz signal without modulation. The reflected ultrasonic signal collected by the receiver is very weak, and thus it needs to be amplified and rectified. Two Peripheral Interface Controllers (PIes) are employed in this design.
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Ultrasonic sound is defmed as any frequency bands above audible band (20 kHz), and it is widely used in many fields, such as medical, engineering, and military. Another unique characteristic of ultrasonic waves is that it can penetrate opaque materials that other waves cannot [1] . This makes it a very valuable asset to measure distance and thickness of an object in an inexpensive and reliable way. There are many methods to design an ultrasonic device to measure distance, two of them are by using phase evaluation and measuring pulses [2] . Some of the ideas published to help the visually impaired were by attaching a mobile robot to a cane [3, 5] , and attaching a proximity sensor to a cane [4] . The final design that will be presented at the end of this paper will involve attaching an ultrasonic transmitter and receiver to our arms.
The hardware design can be divided into two main parts, the ultrasonic transmitter and receiver. The main idea of the ultrasonic transmitter is to send 40 kHz signals back to back continuously. This can be easily done with a help of a timer and an ultrasonic transmitter. The main idea of the ultrasonic receiver is to receive the weak reflected ultrasound signals, amplify them 10000 times, rectify the amplified signals using a super diode circuit, digitize the rectified signals, use the rectified signals as the enable or disable to map a 40 kHz signal to an eight bit value and increase or decrease the beep rate of the buzzer corresponds to the value of the eight bit. Fig. 1 illustrates this.
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The frequency needed to map a 25 JlS signal to an 8 bit value:
T The function of second PIC is to read the average value being passed from the first PIC and generate a signal from 1 to around 18 Hz depending on the value received to the buzzer which we call beeper rate. The programming language used to write the codes for the PIes was C but other languages may be used as long as they follow the overall ideas shown in Fig. 2 and 3. Fig. 2 illustrates the flow diagram of the master PIC code and. Fig. 3 illustrates the flow diagram of the slave PIC code. One thing worth noticed was that the ultrasonic transmitter and receiver will interfere each other if they are placed relatively close to one another. One way to solve this is to insert a metal between the ultrasonic transmitter and receiver. This was proven to be a problem because it is hard to find the right metal to isolate the ultrasonic transmitter and receiver, and to cut the metal so that it will match the size of the ultrasonic transmitter and receiver. Another way to do it is to separate them far enough so that they will not interfere each other. This has proven to be the most cost effective method in solving the problem, and it also brings a whole new perspective on how the ultrasonic transmitter and receiver may be attached to a blind person. Fig. 4 shows the final design on how the transmitter and receiver may be attached to a human body. The ultrasonic transmitter and receiver are facing away of us and they are relatively far apart. This way the ultrasonic transmitter will not be able interfere the receiver directly.
To test how good this design is, the ultrasonic transmitter and receiver will be placed in parallel facing a wall as shown in Fig 5 . \. In summary, the advantages of using this design are portable, relatively light, relatively easy to build and reliable in open field. This device can detect any objects up to 6 meters in range. This device always updates its readings in fractions of miliseconds, which is good in detecting fast motion objects such as cars and motorcycles. Most of the components used here are low power chips, hence increasing the life of the batteries used. The idea of putting the ultrasonic transmitter and receiver on someone's anns will allow the person to detect any objects directly in front of him and on the ground as well. This design is reliable in an open field area such as on a park or on a sidewalk. There are still a lot of applications out there that might find ultrasonic to be useful. it is up to engineers to design and improve those applications using their creativity.
